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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1. A request for continued examination under 37 CFR 1.1 14, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicant's submission filed on 1 1/26/07 has been entered. 

Response to Arguments 

4 

2. Applicant's arguments, see REMARKS, filed 11/19/07, with respect to issues under 35 
U.S.C. 103(a) have been fully considered and are persuasive. The rejection of claims 1-10 and 
the finality of the Office Action mailed 8/1 7/07 have been withdrawn. 

3. However, upon further consideration, a new ground(s) of rejection is made, see below. 

Claim Rejections - 35 USC §103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this titie, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 (1966), 
that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 
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4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

This application currently names joint inventors. In considering patentability of the claims under 
35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was 
commonly owned at the time any inventions covered therein were made absent any evidence to 

r 

the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out the inventor 
and invention dates of each claim that was not commonly owned at the time a later invention was 
made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) and potential 35 
U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

5. Claims 1 and 5-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Cheung et al. (US7005541, US'541) in view of Miura et al. (EP0687662, EF662). 

6. The instant claims are drawn to a method for producing acetic acid, comprising, inter 
alia, continuously reacting methanol with carbon monoxide in the presence of a rhodium ' 
catalyst, an iodide salt, methyl iodide, methyl acetate, and water; with the following method 
characteristics, which are, inter alia, a production rate of 1 1 mol/L.hr or more; the acetaldehyde 
content kept to 500 ppm or less, carbon monoxide partial pressure of 1.05 MPa or more, methyl 
acetate of reaction mixture of 2 percent by weight or more, production rate of acetaldehyde to 
production rate of acetic acid at 1/1500 or less, hydrogen partial pressure, inter alia, at lOOkPa or 
less, water content of the reaction mixture of 3% by weight or less. The instant claims include a 

* 

purification process. The said purification step comprises the separation of the target acetic acid 
compound from the reaction by-products, treating the acetic acid with a silver- or mercury- 



Application/Control Number: Page 4 

10/567,900 

Art Unit: 1621 

exchanged [sic] resin, as well as the recovery and recycling of catalyst system and reactants 
reusable to augment virgin materials. 

7. US' 541 in column 6 lines 1- 67 continuing to columns 7-8 lines 1 68 teaches that in the 
carbonylation reaction to form acetic acid, the reaction mixture of methanol and carbon 
monoxide is continuously fed to a reactor in which desired partial pressure of carbon monoxide 
is maintained, the accumulation and level of impurities or PRC's (permanganate reducing 
components, like acetaldehyde) are kept to a minimum; whereby the reaction mixture is 
separated into product acetic acid and lighter components of reaction mixture, the latter 
containing mostly acetic acid and catalyst may be recycled back to the reactor. Vapors from the 
flasher are fed to a splitter, where overhead vapors are condensed and separated into light 
aqueous phase and a heavy organic phase. The light aqueous phase contains water, acetic acid, 
methanol, methyl iodide and methyl acetate and some PRC's. The heavy organic phase contains 
mainly methyl iodide and methyl acetate, which may be recycled as is or after further processing. 
The light aqueous phase is typically used as reflux and a portion recycled back to the reaction 
section, where typically a first distillation column serves to separate the fraction of a lighter 
overhead comprising acetaldehyde, methyl iodide and methyl acetate from the heavier fraction 
comprising acetic acid and water which is recycled to the purification section. In lines 41-68 
column 7, US "541 delineates the steps and components thereto, comprising volatile and low- 
volatile components separated by at least two distillation steps, the volatile component 
comprising acetic acid, water, methyl acetate and methyl iodide, and the low-volatile component 
comprising the catalyst system and the PRC's (carbonyl impurities) by step-wise illustration of 
the figure therein inclusive of the distillation columns and reference to further processing steps. 
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US'541 teaches the acetic production rates of 15 g-mol/l/hr of less than 2.0% water, using 
rhodium or rhodium/iridium catalysts with methyl acetate (column 4 lines 48-53); where the 
methyl acetate levels are 1.0-30% (column 6 lines 18-23). US'541 teaches the continuous 
carbonylation process to comprise reaction, purification, and off-gas treatment sections (column 
7 lines 41-43). 

8. The instant claims differ from US' 541 in that US '541 does not explicitly teach the 
amount of acetaldehyde and the partial pressure of carbon monoxide. 

9. However, EP'662 recites in page 20 claims 1-2, a process of producing a high purity 
acetic acid, comprising continuously reacting methanol with carbon monoxide in the presence of 
a rhodium catalyst, an iodide salt, and methyl iodide, wherein the reaction is carried out while 
maintaining an acetaldehyde concentration in the reaction liquid at 400 ppm or lower. In page 4 
lines 37-39, EP , 662 states that the water content is preferably 1 to 5 weight %. In page 4 lines 
45-46, EP'662 states the partial pressure of carbon monoxide is preferably 4 to 15 atm. In lines 
53-57 page 3, EP'662 discusses that the resulting reaction liquid of methanol with carbon 
monoxide in the presence of a rhodium catalyst, an iodide salt and methyl iodide is separated 
from the low volatile phase containing the rhodium catalyst, distilling the volatile phase to obtain 
a product mixture containing acetic acid and the overhead containing methyl acetate and methyl 
iodide, and recirculating said overhead into the reactor, wherein the overhead contains 
acetaldehyde and iodide. In page 2 lines 49-51, EP"662 discusses that the ion-exchange resin for 
treating the acetic acid is the partially converted silver form of a macro-reticulated strong acid 
cation exchange resin. 
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10. At the time of Applicants' invention was made, it would have been obvious to a person of 
ordinary skill in the art to utilize the process steps of US' 541 with EP'662 since the 
carbonylation process of US' 541 has the equivalent components of acetic acid, water, methyl 
acetate and methyl iodide, and catalyst system, inclusive of undesirable PRC's and other 
impurities. 

1 1 . One having ordinary skill in the art would have been motivated utilize the process steps 
of US'541 with EP"662 since the carbonylation of US"541 for acetic acid shows the components 
are separated efficaciously with an increased STY (space time yield) with impurities kept to the 
minimum, which is an equivalent carbonylation process of EP"662 for the production of acetic 
acid and the artisan in optimizing his processes within the normal routine of adapting processes 
that work effectively, would expect a reasonable expectation of producing acetic acid. 

12. The combination of the teachings of US"541 and EP"662 are fairly suggestive of the 
prima facie obviousness of the instant claims, as recited. 

In applying known technique to a known device (method, or product) ready for improvement to yield predictable results, the 
claim would have been obvious because a particular known technique was recognized as part of the ordinary capabilities of one 
skilled in the art. 

The claim would have been obvious because " a person or ordinary skill has a good reason to pursue the known options within 
his or her technical grasp. If this leads to the anticipated success, it is likely the product, not of innovation, but of ordinary skill 
and common sense. 

13. Claims 1-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Cheung et al. 
(US7005541, 1^541) in view of Miura et al. (EP0687662, EP^662) as applied to claims 1 and 
5-10 above, and further in view of Key et al. (US6472558, US^SS). 

14. The instant claims are drawn to a method for producing acetic acid, comprising, inter 
alia, continuously reacting methanol with carbon monoxide in the presence of a rhodium 
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catalyst, an iodide salt, methyl iodide, methyl acetate, and water; with the following method 
characteristics, which are, inter alia, a production rate of 1 1 mol/L.hr or more; the acetaldehyde 
content kept to 500 ppm or less, carbon monoxide partial pressure of 1.05 MPa or more, methyl 
acetate of reaction mixture of 2 percent by weight or more, production rate of acetaldehyde to 
production rate of acetic acid at 1/1500 or less, hydrogen partial pressure at lOOkPa or less, 
water content of the reaction mixture of 3% by weight or less; and a purification process. The 
said purification step comprises the separation of the target acetic acid compound from the 
reaction by-products, treating the acetic acid with a silver- or mercury-exchanged [sic] resin, as 
well as the recovery and recycling of catalyst system and reactants reusable to augment virgin 
materials. 

15. US'541 in view of EP'662 are discussed as set forth above and included herein in their 
entirety. 

16. The instant claims differ from US'541 and EP'662 in that the latter two do not explicitly 
teach the partial pressure of hydrogen. 

17. However, US' 558 teaches that in the process for the production of acetic acid by reacting 
carbon monoxide with methanol in the presence of an iridium catalyst, there is the presence of 
hydrogen in the carbon monoxide feed, where the partial pressure of hydrogen is preferably less 
than 1x10 N/m and the partial pressure of carbon monoxide is in the range 1x10" N/m' to 7x 
10 6 N/m 2 (column 6 lines 5-19). US' 558 teaches the water concentration is in the range of 1-15 
wt % (column 5 lines 13-14). 

18. At the time that Applicants' invention was made, it would have been obvious to one 
having ordinary skill to reconcile the use of the teachings of partial pressure of hydrogen of 
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US'558 in the method of US'541 and EP'662 since the process of US'558 is a carbonylation 
process for the production of a carboxylic acid entailing the use of carbon monoxide and an alkyl 
alcohol, in the presence of a carbonylation catalyst; whereby similarly, US , 541 and EP'662 are 
drawn to a carbonylation process of acetic acid, which includes the reaction of carbon monoxide 

* * 

with methanol in the presence of a rhodium catalyst, an iodide salt, and methyl iodide. The 
carbonylation process of US'558 is equivalent to US'541 and EP'662, and similarly, acetic acid 
is a typical carboxylic acid effectuated from the reaction of carbon monoxide with methanol, 
where the latter is a typical alkyl alcohol and the production rate in US'558 would have been 
equivalent to that achieved for US , 541 and EP'662; since additionally, US'541 and EP X 662 also 
solved the problem of 400ppm less carbonyl impurities, like acetaldehyde. 

19. One having ordinary skill in the art would have been motivated to combine the teachings 
of US'558 in US'541 and EP'662, since US'558 has shown the advantage of partial pressure of 
carbon monoxide to the partial pressure of hydrogen result to a faster and more efficacious 
carbonylation process for the formation of acetic acid; whereby the artisan in adapting optimal 
methods and parameters that have been found to be effective in his art, would then expect a 
reasonable expectation of producing acetic acid. 

20. Absent a showing of unexpected results, the recitation of values for partial pressure of 
hydrogen in consonance with the recited process conditions, are optimization steps that are 
within the normal undertaking of one of ordinary skill in the art at the time of the invention and 
would not require any inordinate degree of experimentation. 

Optimizing such processes is prima facie obvious because an ordinary artisan would be motivated to use known processes from 
the art to make the process more efficient or explore economical advantages over the other. Merely modifying the process 
conditions is not a patentable modification absent a showing of criticality. In re Aller, 220 F.2d 454, 105 U.S.P.Q. 233 (C.C.P.A. 
1955). 
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The claim would have been obvious because " a person or ordinary skill has a good reason to pursue the known options within 
his or her technical grasp. If this leads to the anticipated success, it is likely the product, not of innovation, but of ordinary skill 
and common sense. 



2 1 . There are no allowable claims. 
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